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FOREWORD

Although the USSR has not released any absolute figures on the
production, reserves, imporis, exports, consumption, or stocks of
copper for nearly 20 years, sufficient Soviet data are available on
which to base a complete series of estimates on production of refined
copper. Such a series is presented in this report and is accompanied
by a full description of the underlying methodology and the sources
employed. Although the estimates of production of refined copper are
believed to be subject to only a small margin of error, those de-
veloped for other aspects of copper in the Soviet economy are subject
to margins of error that may be of considerable magnitude. Estimates
of Soviet trade in copper, for example, although based on an exhaustive
analysis of a large quantity of fragmentary information, must be con-
sidered incomplete. Estimates of the Soviet stockpile of copper and
of the demand for copper in the USSR were derived entirely from
secondary material and must be considered preliminary. These limita-
tions reflect the prevailing scarcity of primary information, but
the conclusions are believed to be valid.
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CIA/RR 115 S-E-C-R-E-T
(ORR Project 24.869)

COPPER_IN THE USSR*
1955

Summary

The USSR is the largest producer of refined copper in the Sino-
Soviet Bloc, probably accounting for more than 80 percent of the total
production of the Bloc, and also ranks among the leading producers of

the world. It is estimated that in 1955 the USSR produced 377,300
| metric tons®* of refined copper, or about 10 percent of the world pro-
| duction, thus ranking second only to the US, vhich produced 1,430,000
| tons. Soviet production of refined copper in 1960 is scheduled to be
| about 604,000 tons.
|
|
|
|

The high position the USSR has attained as a producer of copper
is made possible fundamentally by the abundant resources of copper
within its borders. Although no data on reserves have been released
since the beginning of 1939, Soviet reserves at that time were among
the largest in the world. Even if no additional resources had been
discovered since 1939, the reserves known to be remaining would be
adequate to sustain production at current levels for ebout 50 years.
The new discoveries that have been reported from time to time since
1939 undoubtedly have added significantly to Soviet reserves, but no
specific figures have been included in such announcements.

Despite the relatively high domestic production of copper and the
large reserves, the USSR has been & net importer of copper for many
years. Imports reached their highest level during World War II, when
the USSR received nearly 400,000 tons of copper from the US under
Lend-Leage agreements. In 19hli, for example, shipments from the US
totaled 233,400 tons, an amount that exceeded Soviet production by
nearly 60 percent.

After World War II the USSR continued to import copper, but until
1953 receipts were fairly small, averaging less than 10,000 tons an-
nually during 1946-52. During 1953-55, imports averaged more than
60,000 tons annually, all of which originated in the Free World.

¥ The estimates and conclusions contained in this report represent

the best judgment of ORR as of 1 October 1957.

¥% Tonnages are given in metric tons throughout this report unless other-
wise indicated.
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Following World War II, most of the exports of copper to the USSR
originated in countries which are now members of the Coordinating
Committee on International Export Controls (COCOM).* Such exports were
placed under quantitative control in August 1950 and under embargo in
April 1951. All forms of copper were embargoed until mid-August 195L.
At that time the export control lists were revised, and bare copper
wire 6 millimeters (mm) and less in diameter was placed under surveil-
lance.** QOther forms of copper remain embargoed. Until the removal
of the embargo on bare copper wire, most of the copper shipped to the
USSR was in unwrought forms. Since August 1954, however, exports have
consisted principally of bare copper wire.

Ajthough production of copper in the USSR has nearly tripled
since the end of World War II, the demand for copper has nearly quad-
rupled. Most of the demand stems from the requirements of electrical
equipment and machinery and from the manufacture of military end items.
To keep pace with these demands, Soviet production of copper has been
supplemented by substantial imports from the Free World and by with-
drawals from the stockpile of copper, most of which was accumulated
during World War II. It is believed that the stockpile was reduced
from about 700,000 tons at the end of the war tc a little less than
600,000 tons in 1955.

In view of the asbundance of Soviet resources of copper and the
methods and equipment employed in their exploitation, there is no
natural or technological reason for the failure of the USSR to achieve
self-sufficiency in copper. To explain this failure, it is necessary
to consider the location of Soviet resources of copper and the char-
acteristics of these resources, as well as the supply of needed
machinery and manpower. Most of the Soviet resources of «copper are
located in the eastern part of Region Xa¥¥x (Kazakhstan) and in Uzbek
SSR in Region Xb (Central Asia), areas that are remote from centers of
population and the manufacture of copper products. In addition, the
copper ores are relatively low grade, probably averaging about 1 per-
cent copper, and are oxidized. The rapid expansion of production

* The members of COCOM are Belgium, Canada, Denmark, France, Greece,
Italy, Japan, Luxembourg, the Netherlands, Norway, Portugal, Turkey,
the UK, the US, and West Germany.

*¥* TFor a discussion of COCOM controls, see IV, A, p. 1L, below.

50X1
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of copper metal under such conditions requires not only scientific and
engineering skill but also a huge investment of capital. The process-
ing of oxidized ores requires changing from flotation processes commonly
used with sulfide ores to hydrometallurgical processes for use with oxi-
dized ores. Such a change involves the replacement of considerable quan-
tities of costly equipment. Mining, milling, and beneficiating low-grade
copper ores must be largely a mechanized operation, and the current short-
age of qualified labor in the USSR mekeg this requirement difficult to
£il1l. Finally, the problem of assembling adequate supplies of power,
labor, food, water, and the equipment for mining, milling, beneficlating,
and refining is particularly difficult in view of the present facilities
for transportation in the USSR.

Although the Sixth Five Year Plan (1956-60) calls for an increase
of 60 percent in production of copper, the proportion of the invest-
ment in the nonferrous metals industry that will accrue to the copper
industry probably will not be adequate to bring the production abreast
of the growing demand. It is anticipated, therefore, that, in order to
meet other industrial goals of the Plan, the USSR will continue to import
copper from the Free World.

‘ 1. Distribution of Resources.¥

| Most of the resources of copper in the USSR are located in four
economic regions -- Region V (Transcaucasus), mainly in the Armenian

SSR; Region VIII (Urals); Region Xa (Kazakhstan}; and Region Xb (Central
Asia), mainly in Uzbek SSR. In 1937 these four regions accounted for
nearly 93 percent of all the Soviet resources of copper. The copper
content of these resources was estimated by the USSR at 17.1 million tons
in 1936, 1/%* and 19.5 million tons in 1939. 2/ Although no officisl esti-
mates of resources have been published by the USSR since 1939, the amount
of geological prospecting reported suggests that additional resources of

¥ For further details on the major deposits of copper in the USSR, see
Table 6, Appendix A, p. 30, below. For the location of these deposits,
see the map, Figure 3, inside bhack cover.

‘ 20X1
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copper have been discovered since that date. The distribution of the
resources of copper in the USSR in 1937, by economic region, was as \

follows 3/:
Economic Region Percent of Total
v (Transcaucasus) 9.20
VIII (Urals) 15.97 : |
Xa  (Kazakhstan) 52.34 |
Xb (Central Asia) 15.0k |
Others 7.45 |
Total 100.00 i

Other resources of copper include the ores from Noril'sk, which contain’ !
a small percentage of copper in addition to nickel, cobalt, and metals

of the platinum group, and the nickel-copper ores of the Kola Peninsula.

Copper is produced in these two areas as a byproduct of the nickel-mining
industry.

The oldest copper-producing region in the country is Region VIII.
During the middle of the 18th Century, it was the leading copper-
producing region of the world. The main copper belt extends southward
along the eastern range of the mountains from Krasnoural'sk in Sverd-
lovskaya Oblast to Zlatoust in Chelyabinskaya Oblast. These deposits
always have been of primary importance in the various atterpts of the
USSR to increase production of copper. Although deposits in some of the .
older producing areas are approaching exhaustion, additional discoveries
resulting from more intensive exploration may be expected because of the
size of the area.

Copper has also been produced for many years in Region V. In the
1890's the deposits at Zangezur (Kafan) and Shamiug (Alaverdi) were
discovered and production was developed rapidly by foreign capital.
Since that time, other deposits have been discovered, but most of them
contain very low-grade ore. Inasmuch as Region V has been thoroughly
explored geologically, the discovery of large new deposits containing
high-grade ore is improbable.

The largest deposits of copper in the USSR have been found in Re-
glon Xa. These deposits form the basis of the Soviet copper industry
and will become progressively more important. Although these deposits
were discovered many years ago, they have become especially significant
only since World War II. The deposit at Dzhezkazgan, probsbly the largest

k-
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in the USSR, was discovered in 1771, but mining actually was not under
way until 1906. The deposit at Kounred was discovered in 1928. A
third deposit, at Boshchekul, the existence of which also has been
known for some time, is expected to be developed under the Sixth Five
Year Plan. The lack of facilities for transportation probably explains
the delay in developing this deposit.

A large deposit of copper, similar in both size and quality to the
deposit at Kounrad, has been located at Almalyk in eastern Uzbek SSR,
about 795 kilometers (km) southeast of Tashkent. The development of this
deposit, interrupted by World War II, was resumed in 1946, E/ but pro-
duction had not started by 194%9. No further mention of progress in
exploiting this deposit was made until March 1956, when Pravda stated
that the first section of the copper mine will begin operations in 1957
and that the first section of a copper smelter will be completed under
the Sixth Five Year Plan. 5/

II. Remaining Reserves.

The Soviet press has provided little concrete information on re-
sults of exploratory work in the field of nonferrous metals in general
and of copper in particular. Numerous statements of a general nature
have been released indicating that exploratory activity has taken place.
The geological organizations of the Ministry of Nonferrous Metallurgy
did considerable work under the Fifth Five Year Flan and succeeded in
expanding the reserves of nonferrous metallic ore. 6/ To vhat extent
these efforts apply to reserves of copper, however, is not specified.

That the Soviet press has published few statements on copper
should not be taken as indicating a lack of interest in developing
new resources of copper. Bulganin has stated:

In the Sixth Five Year Plan, serious attention must
be paid to the development of nonferrous metallurgy. A
large quantity of copper, lead, and aluminum will be re-
guired for the new electric power stations and electric
power network, for cable communication lines, accumi-
lators, electrification of railways, and other needs of
the national economy. In order to increase the produc-
tion of nonferrous and rare metals, it is necessary to
develop the ore base, improve the complex utilization
of raw materials, and insure a fuller extraction of

ores. 7/
-5 -
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To accomplish these objectives, investment in the development of
nonferrous metals is to increase sharply. In Region Xa, for ex-
ample, the amount to be spent on expanding the nonferrous metal -
lurgical industry under the Sixth Five Year Plan is more than

10 billion rubles,* or somewhat more than twice the amount spent
under the Fifth Five Year Plan. §/ Inasmuch as Region Xa is the
leading copper-producing region and has the largest resources of
copper in the USSR, it is probable that a sizable share of this
investment will be spent in exploration and the development of
new reserves of copper.

In view of various uncertainties, an estimate of the exact size
of the total reserves of copper in the USSR is not warranted. It
is possible, however, to estimate the minimum reserves of the USSR,
which at the end of 1955 amounted to at least 16 million tons (re-
serves in 1939 less cumulative production through 1955). Even on

; this basis, which is conservative in the extreme, the reserves of

: copper in the USSR at the end of 1955 were exceeded only by those
of the following countries: the Belgian Congo, Chile, Northern
Rhodesia, and the US. It can be stated with assurance, therefore,
that the reserves of copper in the USSR are among the largest in
the world.

III. Production.
A. Metal.

The USSR is the largest producer of refined copper in the
Sino-Soviet Bloc, probably accounting for more than 80 percent of
the total production by the Bloc, and also ranks among the leading
producers of the world. It is estimated that in 1955 the USSR prod-
uced 377,300 tons of refined copper, or about 10 percent of the
world production, 2/ thus ranking second only to the US, which
produced 1,430,000 tons. 10/

The USSR has been especially reticent about produc-
tion of copper metal since the beginning of World War II. No
tonnage figure for production of copper in the USSR as a whole
or in any of its producing regions has been released since 1938,
when production was said to have amounted to 103,200 tons, of
which 83,700 tons were from ore. Other statements in the Soviet
press made it possible to arrive at firm figures for production in

* The official rate of exchange, 4 rubles to US $1, is not necessarily
an accurate reflection of the dollar value.

-6 -
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1939 and 1940. Although annual percentage increases have been pub-
lished for most of the years since World War II, such percentages
must be applied to a base figure. Uncertainty as to this base figure,
usually teken to represent production in 1945, has given rise to
divergent estimates, both here and abroad, of production of copper

in the USSR since the war.

Three facts concerning achievements during the Fifth Five
Year Plan were recently published, as follows ll/:

! 1. Production of blister copper in Region Xea
in 1955 was 79 percent greater than in 1950.

2. TIn 1955, Region Xa produced 4k percent of all
the copper produced in the USSR.

3. The total production of copper in the USSR in
1955 was 53 percent greater than in 1950.

These three statements, which are believed to relate to refined copper
produced from both ores and scrap, cén be related to other data pub-
lished previocusly to derive a complete series of figures on production
based entirely on information released by the USSR. The estimated
production of copper in the USSR in 1913, 1937-55, and 1960 is shown
in Table 1.* The estimated production of copper in the USSR, by eco-
nomic region, in 1950-55 and 1960, is shown in Table 2. ¥

As indicated in Table 2, production of copper reached 377,300
tons in 1955, and Region Xa showed the greatest increase. In 195k,
for the first time, more copper WwWas produced in Region Xa than in
Region VIII. In 1960, Region Xa is scheduled to produce more than
one-half of the national total, with Region VIII contributing a little
less than 30 percent. This trend results directly from the distri-
bution of the resources of copper. Region Xa was reported to possess
more than one-half of the resources of copper in the USSR in 1937. In
view of the large size of Region Xa -- a little more than one-third as
large as the US -- additional exploration may have disclosed new de-
posits of copper since that time. It is conceivable, therefore, that
the reserves of copper in Region Xa are considerably larger than they
were in 1937. In any case, Region Xa is expected to continue as the
largest copper-producing region in the USSR for many years.¥¥¥

* Table 1 follows on p. 8.
¥¥ Table 2 follows on p. 10.
¥*% (Continued on p. 11.
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Table 1

Estimated Production of Copper in the USSR
1913, 1937-55, and 1960

Thousand Metric Tons

Region Xa a/ Region Xa &/

Year (Kazakhstan) Total Year (Kazakhstan) Total
1913 5.1 b/ 31.0 ¢/ !llghT 57.7 m/ 155.7 n

| 1948 63.9 of 186.8 5;
1937 N.A. 97.6 4/ 1949 77.9 o/ 224k.2 r/
1938 N.A. 103.2 ¢/ 11950 92.7 s/ 2k6.6 t/
1939 N.A. 1k2.5 £/ 11951 98.3 u/ 281.1 v/
19%0 35.5 g/ 161.0 b/ |[l1952 109.4 w/ 323.3 x/
1941 .71/ 186.8 1/ 11953 120.6 y/ 320.8 z/
1942 k3.1 1/ 164.0 1/ 1195k 143.3 w/ 336.8 aa/
1943 4.6 1/ .2 1/ {11955 166.0 bb 377.3 ccf
1okb 52.6 1/ 1h7.4 1/
1945 55.0 1/ 134.7 3/ [l1960 315.4 a4/ 603.7 ee/
1946 55.0 k/ 142.8 1/

b. fi/l913, Region Xa produced 5,070 tons of copper. 12/

c. 13

d. In 1938, 5.7 percent more copper was smelted than in 1937. 1L/
ProdiE;ion in 1938 is known, and production in 1937 was derived.
e. 1

f. Production of copper in 1939 was 46 percent greater than that
in 1937. 16

g. In 19%0, smelting of black c¢opper in Region Xa was seven times
greater than that in 1913. 17/

h. In 1940, production of copper was 65 percent greater than that
in 1937. 18/

i. For methodology, see Appendix B.

Jj. Derived from production in 1946, vhich was 6 percent greater
than that in 1945. 19/

k. Derived from production in 1947, which was 5 percent greater
than that in 1946. 20/

1. Derived from production in 19&7, which was 9 percent greater
than that in 1946. 21/

S-E-C-R-E-T
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Table 1

Estimated Production of Copper in the USSR
1913, 1937-55, and 1960
(Continued)

m. Derived from production in 1oh8, which was 10.7 percent greater
than that in 1947. 22/

n. Derived from production in 1948, which was 20 percent greater
than that in 1947. 23/

0. Derived from production in 1949, which was 22 percent greater
than that in 1948. 24/

p. Derived from preduction in 1949, which was 20 percent greater
than that in-1948. 25/

q. Derived from production in 1950, which was 19 percent greater
than that in 1949. 26/

v. Derived from production in 1950, which was 10 percent greater
than thet in 1949. 27/

5. The planned production of copper in Region Xa in 1950 was to be
260 percent of production in 1940, 28/ or 92,274 tons. The Fourth
Five Year Plan (1946-50) for production of copper in Region Xa was
fulfilled by 100.5 percent. 29/

t. Derived from production in 1955, which was 53 percent greater
than that in 1950. 30/

u. In 1951, production of copper in Region Xa was 6 percent
greater than that in 1950. 31/

v. In 195%, production of copper in the USSR vas 14 percent
greater than that in 1950. 32/

w. Interpolated.

%x. In 1952, production of copper in the USSR wes 15 percent
greater than that in 1951. 33/

y. In 1953, production of copper in Region Xa was 30 percent
greater than that in 1950. 34/

2. Derived from production in 1954, which was S percent greater
than that in 1953. 35/

aa. Derived from production in 1955, which was 12 percent greater
than that in 1954. 36/

bb. In 1955, production of blister copper in Region Xa was 79
percent greater than that in 1950. 37/

ce. In 1955, Region Xa produced i percent of the copper produced
in the USSR. 38/ Production of copper in the USSR has been
computed from this fact.

dd. The planned production of blister copper in Region Xa in 1960
is 190 percent of that in 1955. 39/

ee. The planned production of copper in the USSR in 1960 is 160
percent of that in 1955. 4o/

- 9 -
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Table 2

Estimated Production of Copper in the USSR, by Economic Region 9__/
1950-55 and 1960

Thousand Metriec Tons

Region Ia Region V Region VII Region VIII b/ Region Xa c/ Region XI
Year (Northwest) (Transcaucasus) (Central) (Urals) (Kazakhstan) (East Siberia) Total ¢/
1950 6.0 4/ 13.0 50.0 e/ 82.9 92.7 2.0 £/ 216.6
1951 7.0 1k.0 50.0 108.8 98.3 3.0 281.1
1952 8.0 &4/ 16.0 50.0 135.9 109.4 h.0 £/ 323.3
1953 8.0 17.0 50.0 120.2 120.6 5.0 320.8
1954 8.0 19.0 50.0 110.5 143.3 6.0 336.8
1955 8.0 26.0 g/ 50.0 126.3 166.0 7.0 377.3
1960 15.0 25.0 60.0 178.3 315.4 n/ 10.0 603.7 b/

50X1

b. Difference between the total production in the USSR and the sum of production in the other
regions.

¢. Figures are taken from Table 1, p. 8, above.
a. w
e. h_aj
g. W/
h. Plan figure.
- 10 -
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Under the Sixth Five Year Plan, production of copper in the
USSR is scheduled to increase 60 percent over that in 1955. Attain-
ment of this goal will result in production in 1960 of e little
more than 600,000 tons, an increase of 226,000 tons over that in
1955. Two-thirds of the increase is to come from Region Xa, where
production is scheduled to increase from 166,000 tons in 1955 to
slightly more than 315,000 tons in 1960, a gain of nearly 150,000
tons. 1In 1960 the share of Region Xa in the total production of
copper in the USSR will be more than 50 percent. Reliable data on
! the plans for production of copper in other regions are not avail-
able. It is anticipated, however, that the producers of copper in
Region VIII also will be called upon to increase their production.
Except for Region Xa, the estimates of production in 1960 shown in
Table 2 represent an attempt to apportion the planned production of
copper in 1960 among the producing regions on the basis of frag-
mentary qualitative information.

B. Mines and Mining Areas.¥

The three principal mining areas in Region V are at Zangezur,
Kadzharan, and Shamlug. Most of the resources of copper are centered
in the Zangezur district, where lode deposits contalning 2 to 5 per-
! cent copper have been reported. The ore is chiefly chalcopyrite,

! occurring in irregular veins in andesite. At Kadzharan the deposit
is porphyritic, containing about 0.6 percent copper. At Shamlug
the grade of the ores avallable for exploitation is becoming pro-
gressively lower.

Of the principal copper mines in Region VIII, those at
Degtyarka, Krasnoural'sk, and Blyava are reported to be among the
most important. Copper is mined in the Degtyarka district from a
deposit 5 ¥m long. Three shafts are operating, and all are equipped
with modern machinery. 45/ The ore is reported to contain about
1.4 percent copper. 46/ Copper-bearing pyrites, averaging about
2.2 percent copper 5?7 with small percentages of tin and ‘zinc, are
mined at Krasnoural'sk. At Blyava, all mined ore is chuted to the
main level, where it is transported by a system of electric haulege
to the hoisting shaft and thence to the surface for processing. The
mine has up-to-date equipment, and mechanization has played an im-
portant role in meintaining the level of production. 48/

¥ YFor further details on the major deposits of copper in the USSR,
see Table 6, Appendix A, p. 30, below. For the location of these
deposits, see the map, Figure 3, inside back cover.
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The future of the copper industry in the USSR depends on the
exploitation of large, low-grade deposits in Region Xa. The Kounrad
open-pit mine in Region Xa is the largest copper-mining operation in
the USSR &2/ and compares favorably in size with some of the cpen-pit
mines in the US. After asbout a decade of development, this mine
began operating in 1939. 29/ Production of ore in 1940 amounted to
only 7,500 tons, but the Fourth Five Year Plan (1946-50) called for
broduction of 22,500 tons per day in 1950. 51/ It is estimated
that in 1955 the daily production amounted to about 27,000 tons.

The ore, containing about 1.1 percent copper, is mined with power
shovels and transported about 20 km over an electrified railroad to the
concentrator at Balkhash. 52/

The reserves of copper-impregnated sandstone in the deposit at
Dzhezkazgan are spread over a large area. Mining operations are con-
ducted from at least 50 shafts which have been sunk in all parts of
Dzhezkazgan. 2;/ There may be some open-pit mining where the ore out-
erops or is near the surface. The mines are located in a semidesert
where the supply of water is dependent on the spring run-off from
melting snow. To eliminate fluctuations in the water supply, a dam to
impound the seasonal water run-off for use in the Kingir concentrator
during the long, dry summer has been constructed on the Karakingir
River. The planned capacity of the dam is 125 million cubic meters. 2&/

C. 3Beneficiation.

Most of the copper ores in the USSR must be beneficiated
before they can be gmelted. At the time when most of the concentrating
Plants were built, selective flotation was well advanced in the Us, and
much of the technical aid needed by the USSR to establish and operate
such plants was furnished by the US.

Little information has been released by the USSR in the last

20 years regarding the beneficistion of copper cores. Considerable
data have been gleaned, however, from reports describing operations

on the ores from Region VIII during 1935. For example, the copper
content of the ores from this region ranged from 1.73 to 4.07 per-
cent, with an average of 2.57 percent. The copper content of the con-
centrates averaged 12.0 percent, but only 80.1 percent recovery in the
concentrates was achieved. These data indicste that the process of
selective flotation had not been mastered. With a relatively high-
grade ore the concentrate was low-grade, and the recovery of copper in
the concentrator ranged from poor to fair. The Plan for 1941, however,

- 12 -
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jndicated some improvement, and & higher recovery in the concen-
trators was expected from a lower grade of ore. 55/ It is also
noteworthy that the average grade of ore in Region VIII had dropped
from 2.57 percent copper in 1935 to 1.95 percent under the Plan for
1941. TInasmuch as substantially greater recoveries are achieved

in the US from similar grades of ore, it is possible that recoveries
have increased measursbly in the USSR since that time.

D. Smelters.¥

The USSR has at least 12 smelters for smelting cores and
concentrates, and 1 utilizing copper scrap &s the primary charge.
The total smelting cepacity is believed to range between 477,000 and
481,000 tons, about 30 percent of which is represented by the plant
at Balkhash. Other smelters are situated at Revda (estimated ca-
pacity, 50,000 tons) and Krasnoural'sk (estimated capacity, 40,000
tons) in Region VIII, and the scrap smelter (estimated capacity,
55,000 to 60,000 tons} is located at Moscow. These smelters consti-
tute about 30 percent of the total estimated capacity. 0f the re-
maining capacity, about one-half is located in Region VIII. As early
as 1041 a copper-smelting plant with a capacity of about 150,000 tons
had been planned for Almalyk in Uzbek SSR, but little progress wWas
made because the ores are badly oxidized and difficult to process.
Methods of enrichment used elsewhere in the USSR were not adaptable to
these oxidized ores, and a new technique had to be developed before pro-
duction of copper could be achieved. Inasmuch as the work of preparing
deposits for mining has been resumed at Almelyk, it is probable that
a suitable technique has been developed. US mining journals have
contained enough information on the treatment of oxidized ores to give
the USSR all the technical information needed.

E. Electrolytic Refineries.¥¥

Tn 1941 there were only three refineries in the USSR for pro-
ducing electrolytic copper, located at Pyshma, Kyshtym, and Moscow.
The refinery at Moscow utilizes screp as rav material. Since 1941,

¥ TFor further details on copper smelters in the USSR, see Table 7,
Appendix A, p. 33, below. For the location of these smelters, see the
maep, Figure 3, inside back cover.
¥* TFor further details on electrolytic refineries in the USSR, see
Table 8, Appendix A, p.35 , below. For the location of these re-
fineries, .see the map, Figure 3, inside back cover.
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four additional electrolytic refineries have been placed in op-
eration, and the current refining capacity in the USSR is estimated
to range between 430,000 and 470,000 tons, of which the plant at
Balkhash in Region Xa accounts for a little more then 35 percent.
Originally, the plant at Balkhash fire-refined copper, but since
about 1952 the electrolytic process has been installed, making it
one of the largest electrolytic copper refineries in the country
and an important factor in the development of the resources of
copper in Region Xa. Proviscions are reported to have been made to
install a second section in the electrolytic plant, increasing the
annual capacity of the plant to about 175,000 tons.

IV. Trade.
A. Bast-West.

The USSR has been a net importer of copper for many years.
Just before World War II, imports of copper by the USSR are be-
lieved to have been nearly equal to the Soviet domestic production.
Imports of copper by the USSR from the US slone in 1940 amounted to
more than 50,000 tons. 56/ From mid-1941 through mid-1945 the USSR
imported about 400,000 tons of electrolytic copper, tubes, sheets,
copper-base alloys, and copper wire and cable from the US under
Lend-Lease agreements. 57/ Before 1939 and after 1945 the USSR
obtained only minor amounts of copper from the US. Information on
Soviet imports of copper from the rest of the world during World
War II is not available.

In 1948, as a result of a decision of the National Security
Council, the US instituted controls over exports of strategic ma-
terials to the Soviet Bloec. §§/ The US also urged other countries
to follow suit, and in the latter half of 1949 a Consultative Group
(CG) was formed, with representation from the US and several Western
European countries. In 1950 the CG established COCOM in Paris as
the working group of the ¢G.¥*

In April 1951, copper in the form of ores, concentrates,
scrap and old metal, and in primary forms was Placed under interna-
tional control for the first time. §l/ Semifinished forms such as

50X1
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plates, sheets, and bare wire were placed under control in October
1951. All such forms of copper remained embargoed to the Sinoc-Soviet
Bloc until mid-August 1954, at which time bare copper wire, 6 mm

or less in diameter, was removed from the list of items embargoed
(IL-I)* to the Soviet Bloc and placed under surveillance (IL-III).*
The controls on the other forms of copper remained unchanged through
the end of 1955, and all forms of copper remained embargoed to
Communist China.

The USSR imported only very small quantities of copper
from the Free World in the years immediately following World War
II, but such quantities increased very rapidly after 1950. During
the period from 1951 to 195k, when all exports of copper to the USSR
from the major producers of the Free World were embargoed, a lively

illegal trade in copper developed. | 50X1
S50X1
After mid-August 1954, most of the trade in copper con- 50X1 |

sisted of legal shipments of copper wire. Because these shipments
are reported in the officiel trade statistics of the exporting
countries, the estimate for 1955, which is based on these data, is
believed to be much more accurate than estimates for earlier years.
Estimated imports of copper by the USSR, 1946-55, are shown in
Table 3.%¥ |

With the removal of copper wire from IL-I in 1954, imports
of wire by the USSR increased significently, although total Soviet
imports of copper declined slightly. The relaxation of the em-
bargo on copper wire enabled the USSR to enter the world market and
purchase wire at competitive prices. Thus, copper wire of 6 m
or less in diameter constituted more than 90 percent of all the
copper imported by the USSR in 1955 except for covered wire and
cable. Slightly more than one-half of this quantity was obtained
from the UK, with most of the balance coming from other members of
COoCOM.

¥ Ttems which are embargoed to the Soviet Bloc are on International
List T (TL-I); those subject to quantitative control, on International
List II {IL-II); and those subject to surveillance, on International
List III (IL-III). 62/

¥% Table 3 follows on p. 17.

50X1
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B. Intra-Bloc.

The trade in copper between the USSR and the Free World is
difficult to gauge, but the trade between the USSR and the Satel-
lites is less elusive. The available evidence indicates that Soviet
imports of copper from the Satellites are about equal to Soviet exports
of copper to the Satellites.

Before 1952, all of the copper produced in Bulgaria was
shipped to the USSR for refining. Since 1952, when a refinery with :
a capacity of 5,000 tons was installed at Eliseyna in Bulgaria,
\ only the copper produced in excess of the refining capacity has
been shipped to the USSR. 64/ Estimates of Soviet imports of
copper from Bulgaria during 1950-55 are as follows:

Amount
Year (Thousand Metric Tous)
1950 2.
1951 3.0
1952 0
| 1953 1.8
| 1954 3.0
; 1955 5.3

In return the USSR exports refined metal to Bulgaria, probably
In amounts equivalent to imports of ore and concentrates.

Somewhat similar i1s the arrangement between the USSR and
Fast Germeny. In this case the USSR exports unwrought copper, per-
haps as much as 10,000 tons annually, to East Germany, which fabri-
cates this copper and returns the products to the USSR.

| Relatively small amounts of refined copper and copper
alloys, probably not exceeding 5,000 tons in any recent year, are
shipped to Rumania and to Communist China. Whereas most of the
shipments to Rumania are believed to be exported in return for im-
ports of copper ore and perhaps for concentrates as well, those to
Communist China may actually constitute exports in the true sense of
the word.
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Table 3
Estimated Imports of Copper by the USSR
1.946-55
Thousand Metric Tons
Year Amount Year Amount
' 1946 0.3 8 1951 21.0 £
1947 0.1 T_:% 1952 18.0 i//
1948 4.7 ¢/ 1953 61.0
1949 k.2 §/ 1954 73.0
1950 6.0 ef 1955 Lg.2
a. 65.
o %)

¢. Including about 4,000 tons of copper and copper
wire 67/ and about 700 tons of covered wire and
cable. 68/

d. Including esbout 9,000 tons of copper and copper
wire 69/ and about 5,200 tons of covered wire and

cable. 70
e. Tl

20X1

V. Demand.

The USSR has released no substantive information on the use of
copper for more than 20 years. Soviet statements have consisted
only of general allusions to the importance of the metal in its pro-
gram of expanding heavy industry. In order to estimate the demand
for copper in the USSR, therefore, an indirect methodology must be
| employed. In the US, a direct relationship exisis between produc-
tion of crude steel* and consumption of unwrought copper (copper

¥ Tor methodology and for data on production of crude steel and
consumption of refined copper in the US, 1930-55, see Table 9, Appen-
dix B, p. 39, below.
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metal produced from ores, concentrates, and scrap). The relation-
ship is believed to be causal: the specific properties of copper
make it complementary to steel rather than competitive, as is the
case with aluminum, titanium, and magnesium.

Accurate data on production of crude steel in the USSR are
available for the years 1929-55 except for 2 or 3 years during
World War II, when there are uncertainties as to the dates that pro-

! duction ceased at some of the plants overrun by the invading Ger-
mans. Firm data also are available on the production, importation,
and exportation of copper in the years 1929-33. Although the
changes in the level of the stocks of copper are unknown, it is
believed that the annual production plus imports minus exports
(which were zero), averaged for the years 1929-33, will cancel any
changes in stocks that may have occurred and will, therefore, in-
dilcate within reasonable limits the level of the demand for copper.
The demand for copper in the years 1934-55 was estimated on the
basis of the increase in production of steel, using the average
annual production of steel in 1929-33 as a base. The estimated
demand for copper in the USSR, 1929-55, is shown in Table 4.% The
demand for copper can be estimated within reasonable limits on the
basis of its relationship to production of steel for past years, and
the same technique probably can be used to forecast its future
growth. 'The Sixth Five Year Plan calls for an increase of 50 per-
cent in production of steel. Accordingly,/the demand for copper
also is expected to increase 50 percent over that in 1955. On this
basis the demand for copper in 1960 can be estimated at about
671,000 tons. Available data are too fragmentary to apportion this
total among the chief consumers, except for electrical machinery,
which is expected to consume about 390,000 tons of copper in 1960. 72/

An exhaustive analysis has been made of the electrical machinery
industry of the USSR. 73/ This analysis concluded that about 240,000
tons of refined copper were consumed in the USSR during 1955 in the
production of motors, generators, power and distribution transformers,
switchgear equipment, electric wire and cable, and communications
equipment.

Information on the quantities of copper for uses other than
electrical machinery in the USSR is very sparse and fragmentary, but
intelligence studies based on interpretations of such data make possible

¥ Table 4 follows on p. 19.
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Table 4
Estimated Demand for Copper in the USSR
1929-55

Production Index of Estimated Production Index of Bstimated

of Steel a/ Production Demand for Copper b/ of Steel a/ Production Demand for Copper b/
Year (Million Metric Tons) (1929-33 Average = 100) (Thousand Metric Tons ) Year (Million Metric Tons} (1929-33 Average = 100) (Thousand Metric Tons)
1929 5.9 1943 7.5 129 106.2 &/
1930 5.8 1944 10.7 184 151.5 &/
1931 5.6 100 60.9 ¢/ 1945 12.3 212 1.5 &/
1932 5-9 1946 13.3 229 139.5
1933 6.9 1947 1k.5 250 152.3
193h 9.7 W67 101.7 1948 18.6 321 195.5
1935 12.6 217 132.2 1949 23.3 Lg2 24h .8
1936 6.4 283 172.3 1950 27.3 471 286.8
1937 17.7 305 185.7 1951 3.k 541 329.5
1938 18.1 312 190.0 1652 3.5 595 362.4
1939 17.6 303 184.5 1953 38.1 657 376.1 ¢/
140 18.3 316 192.4 1954 b1.h TLh ho8.7 e/
1951 16.7 288 237:0 4/ 1955 45.3 781 u7.1 8f
19k2 6.5 nez g2.2 &/
5 T5E5, /7 193050 and 191555, 15/ 1el-bh, 16/

b. The coefficlent
lation 418 known to be too high statistically,
different pattern of consumption and creates a
where production is more evenly
¢. It has been assumed that for the

this pericd hes been estimated at 60,900 tons.

d. Increased by a

e. Reduced by & factor of 0.06
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of correlation between the demand fQr copper and the production of steel in the USSR was assumed to be 1. Although this degree of corre-
it is assumed to be reasonable in the case of the USSR because the emphasis on heavy industry reflects a

higher correlation between the demand for copper and the producticn of steel than would occur in countries
palanced between light and heavy industry. For methodology, see Appendix B.

years 1929-33 the supply of copper and the demand for copper were in balance. The average annual supply of copper during
{See Table 5, p.22, below).

factor of 1.35 to reflect the greater consumption of copper per ton of steel resulting from production of ammmnition during World War II.
to adjust for the substitution of copper by alumirmum, alloving a 2-year technological lag behind the US.
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some estimates of other specific uses. For example, the shipbuilding
industry of the USSR is estimated to have consumed about 20,000 tons
of copper for all types of vessels, naval and commercial, in 1955.
| Similar estimates have been made of consumption of copper (excluding
| wire and cable) in the manufacture of automobiles; tractors; locomo-
: tives and rolling stock; agricultural machinery, machine tools, and
metal-forming machinery; and aircraft. The difference between the sum
of these uses and the estimated total consumption of copper must be
consigned to other manufacturing uses that cannot be identified sep-
erately and to direct military consumption, including ammunition. The

estimates of consumption of copper in the USSR for these various uses
in 1955 are as follows:

Amount
Use (Thousand Metric Tons)
Electrical machinery 240
Automobiles 20
Ships 20
Tractors 5
Locomotives and rolling stock H
Agricultural machinery, machine tools ;
and metal-forming machinery Y
Aircraft 1
Direct military end miscellsneous
manufacturing equipment 153
Total Ly

The methodology employed in estimating consumption of copper in
the USSR has taken into consideration an intensive program for pro-
duction of ammunition during World War II. The methodology also
provides for a fairly substantial program for production of ammunition
in peacetime comparsble to that of the US and allows for considersble
substitution of aluminum for copper. It is known that the USSR has
significant substitution in the electric wire and cable industry, in
the automotive industry, and to some extent in the transformer indus-
try. ZZ/ These data suggest that the USSR probably has carried the
substitution of aluminum for copper about as far as has the US.

- 20 -

5-E-C-R-E-T

Declassified in Part - Sanitized Copy Approved for Release 2013/08/15 :
CIA-RDP79R01141A000900170002-1



Declassified in Part - Sanitized Copy Approved for Release 2013/08/15 :
CIA-RDP79R01141A000900170002-1

S-E-C-R-E-T

VI. Supply and Demand Balance.

The available supply of copper in the USSR, shown in Figure 1,%
is made up essentially of domestic production and importation from
the Free World (net exports being negligible). The supply and demand
balance of copper in the USSR for the years 1929-55 is shown in
Table 5.%% The annual differences between supply and demand are shown
as stock changes. The data in this table indicate that during the
1930's the demand for copper increased faster than domestic production.
Only part of the deficit was met by imports and the remainder appar-
ently was met by withdrawals from stocks. A critical shortage of
foreign exchange probably explains the failure to import larger guan-
tities.

Later in the 1930's and throughout World War II the USSR imported
sizable quantities of copper. These imports, added to domestic pro-
duction, gave the USSR a supply of copper in excess of demand each
year during 1937-47. The only exception was the year 1941, when the
nonaggression pact between the USSR and Germany had its maximum
effect on the world copper market, which was controlled mainly by the
Allies.

During 1948-55, withdrawals from stocks of copper are believed to
have been resumed, except in 1953 and 1954, when supply end demand were
very nearly in balaence. Although positive information that stocks
of copper were reduced during this period is not available, there
is ample evidence that a shortage of copper has existed in the USSR
since 1950. Three factors are believed to account for this shortage,
as follows: the failure of the copper industry tc meet the goal for
production of the Fifth Five Year Plan, the high price of copper on
the world market, and the restrictions on exports of copper im-
posed by members of COCOM. In any event, it is highly unlikely that
stocks of copper in the USSR were .augmented during this period.

A comparison of the planned production of copper in the USSR of
604,000 tons in 1960 with the estimated demand for copper of nearly
671,000 tons indicates that there will be a deficit of copper of
approximately 67,000 tons. This deficit is about equal to that of
1955, which was met by imports from the Free World and by with-

‘ drawals from the stockpile. Inasmuch ss the Satellites are also

¥ TFollowing . 22.
*¥%¥ Table 5 follows on p. 22.
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Table 5
Supply and Demand Balance of Copper 1n the USSR
1929-55
Thousand Metric Tons
Total Estimated Indicated Minimum Stocks
Year Produetion 2 rts B/ Supply ¢/ Demand 3/ Changes in Stocks &/ on Hand £/
1929 35.5 25.1 60.6
1930 b5 20.6 65.1
1931 I}.3 25.1 69.4 60.9 g/ o] 88.9 b/
1932 b5.0 12.0 57.0
1933 44,3 7.9 52.2
193% 53.3 11.5 64.8 101.7 -36.9 52.0
1935 76.0 29.6 105.6 132.2 -26.6 25.4
1936 100.7 ug.2 146.9 172.3 ~25.4 o]
1937 971.6 103.1 200.7 185.7 15.0 15.0
1938 103.2 125.4 228.6 190.0 38.6 53.6
1939 1k2.5 72.8 215.3 184.5 30.8 Bl b
1940 161.0 84.0 245.0 192.4 52.6 137.0
1941 186.8 1.2 198.0 237.0 -39.0 98.0
1942 64,0 ok.T 258.7 92.2 166.5 264.5
1943 1h1.2 135.0 276.2 106.2 170.0 43k.5
194h W74 233.4 380.8 151.5 229.3 663.8
1945 13b.7 €3.0 197.7 174.5 23.2 687.0
1946 1k42.8 0.3 143.1 139.5 3.6 690.6
1947 155.7 0.1 155.8 152.3 3.5 694.1
1948 186.8 b7 191.5 195.5 -h.0 690.1
1949 eeh.2 1k.2 238.4 2Lk .8 -6.4 683.7
1950 alé.6 6.0 252.6 286.8 -3k.2 649,5
1951 281.1 21.0 -302.1 329.5 -2T.b 622.1
1952 323.3 18.0 3b1.3 3624 -21.1 601.0
1953 320.8 61.0 361.8 376.1 5.7 606.7
195k 336.8 13.0 409.8 hoB.T 1.1 607.8
1955 377.3 kg2 426.5 LT, -20,6 587.2

a. 1929-35, f&_)/ 1936, gﬂ/; 1937-55, from Table 1,p, &, above.

b. 1929-35, BO/; 1936, Bl/; 1937-“5, 82/3 19%6-55, frem Table 3,3. 17, above.

c. S of production arnd import:

d. From Table b4, p. 19, sbove.

e. Difference between supply snd demand.

f. Accumulated stock changes.

g Average.

h., At least this guantity must have been availlsble because stocks at the close of 1936
eould not have been leas than zero.
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USSR

PRODUCTION AND IMPORTS OF COPPER

1913, 1937-55, and 1960 PLAN
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deficient in resources of copper, and in view of the growing domestic
demands, it appears that the USSR will continue to rely on the Free
World for supplies of copper throughout the Sixth Five Year Plan.
Probably the only feasible slternative is for the USSR to engage in
an even more rigorous and stringent program to conserve copper
through the intensive substitution of aluminum and plastics.

Dependence on imports of copper is not believed to have resulted
from any technological deficiency on the part of the USSR. Abundant
evidence is available that indicates that the USSR has an adegquate
working knowledge of all phases of copper operations, from explor-
atory drilling to electrolytic refining. The USSR also is capable of
producing equipment for mining, milling, and handling materials

which compares favorably in both size and quality with that of the
uUs.

There are two main reasons why the copper industry has lagged in
the industrial development of the USSR. One is the remoteness of the
areas in which most of the Soviet resources of copper are located,
and the other 1s the general Soviet policy of emphasizing immediate
gains in production at the expense of long-range developments.

As previously indicated, more than one-half of the resources of
copper in the USSR are located in the eastern part of Reglon Xa.
In 1955, nearly one-half of the Soviet production of refined copper
was produced in Region Xa. On the other hand, most of the copper
produced is consumed in other parts of the country.

The principal consumer of copper in the USSR 1s the electric wire
and cable industry. None of the known plants manufacturing electric
wire and cable is located in Region Xa, and only one -- the Salar
Electric Cable Plant at Tashkent -- is located in Region Xb (Central
Asia). In 1955 the plant at Tashkent accounted for only 6 percent
of the national production of electric wire and cable. On the other
hand, production of electric wire and cable in regions west of the
Urals* accounted for about 68 percent of the total production of elec-
tric wire and cable, vhereas these regions accounted for only about
21 percent of the national production of refined copper. 93/

¥ Ecopomic Regions Ia (Northwest), Ib (North), IIa (Baltic), IIb

(Belorussia), III (South), IV (Southeast), V (Transcaucasus), and
VITI {(Central).
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Cf perhaps even greater significance, however, is the logistic
burden resulting from the remote locetion of Soviet resources of
copper with respect to the sources of supply of equipment, materials,
and labor. As the trend towsrd exploiting leaner ores in open-pit
mines in Region Xa and probably also in Uzbek SSR continues, the
need for more equipment and materials will intensify. The mining and
efficient processing of the lean ore of the type most common in these
regions require large quantities of heavy, power-driven, earthmoving
equipment; large milling and concentrating plants; plentiful supplies
of fuel, power, end water; sizable inventories of spare parts; and
an abundence of skilled labor. The necessity of hauling machinery,
equipment, and other essential supplies over long distances will con-
tinue to place a heavy burden on the transportation system. Although
the USSR has proved capable of menufacturing the required machinery
and equipment and probably has available adequate supplies of power,
water, labor, and food, it is by no means certain that the present
facilities for transportation can bring all these factors together
simultaneously in Region Xa and Uzbek SSR in sufficient quantity to
expand production to the desired levels and meet other Planned objec-
tives as well.

The naticnal and the regionsl press have emphasized repeatedly that
the USSR has not been devoting the necessary sttention and funds to
developmental work in various phases of the copper industry. For
example, the lag in developing the ore base is claimed to have re-
tarded the expansion of the copper industry. §E/ The use by many
plants of outmoded, unimproved machinery and equipment for enriching
cre and for smelting and refining is said to have resulted in extremely
high losses of metal. 1In mid-1956 it was announced that cumilative
losses of copper throughout the nation amounted to 21 percent of the
metal contained in the ore. 85/ In comparison with the US, where
losses probably aversge not more than 10 percent, the losses in the
USSR must be considered excessive. Although one regional newspaper
has pointed out that a good technological method for processing the
complex ores found in Region Xa has not been developed, §§/ other
criticism contends that satisfactory technological processes for ore
concentration have been developed but that they have not been put into
practice. 87/ 1In view of the fact that US technical journals on
mining and metallurgy have published many articles on all aspects of
copper technology, the failure of the USSR to reduce metal losses and
to install and utilize modern methods and equipment must be attributed
to lack of investment in these phases of the industry rather than to
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lack of knowledge or ineptitude. Such investment presumably was not

' made because the results would not have been as immediate as invest-
ment elsewhere, such as in equipment for excavating, hauling, and
handling materials.

VII. Stockpile.
The USSR is known to have been engaged in an extensive stockpiling

. program for many years, but its exact megnitude is unknown.‘ 50X1"
it is certain that the éﬂ%ﬁ1

USSR emerged from the war with a sizable stockpile of copper metal.

f On the basis of available data on productiom, importation, exportation,
and consumption, this reserve is calculated to have amounted to approx-
imately 700,000 tons in 1946.%

Since the war the Soviet demands for copper have expanded more
rapidly than has the domestic production. To meet the increased needs
for copper the USSR has increased the domestic production, but the
rate of inerease has not been great enough to keep abreast of the de-
mand. As & result, additional supplies were imported from the Free
World to the extent possible, with the remaining deficit being met '
by withdrawals from the stockpile. Although estimates of withdrawals
from stockpiles in any 1 year are necessarily tenuous, there is little
doubt that significant withdrawels from stocks have been nade during
the past 6 years. Such withdrawals are estimated to have reduced the
stockpile of copper by a little more than 100,000 tons since World
War IT. The evolution of the stockpile of copper in the USSR during

1937-55 1s shown in Figure 2.%¥

| VIII. Capabilities, Vulnersbilities, snd Intentions.

Because copper is essential in many phases of Soviet industry,
inadequate supplies of copper have a retarding effect on the over-all
development and expansion of industry generally. Although the USSR
has eveded stating directly whether the goal of the Fourth Year Plan
for production of copper was fulfilled, there is no doubt that the goal
of the Fifth Five Year Plan for production of copper was not. Mean-
while, the demands for copper in the USSR have been rising steadily.
Consequently, the USSR had to supplement production of copper and

* See Table 5, p. 22, above.
#% Following p. 26.
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withdraw significant quantities from the stockpile of copper. The
only alternative was to retard the over-all growth of industry
generally by allocating smaller supplies of copper to consumers.
Inasmuch as there are no countries in the Sino-Soviet Bloc which pro-
duce a surplus of copper, the USSR imported supplies from the Free
World. In view of the failure to mine and process sufficient copper
to meet the goals of the Fifth Five Year Plan, the failure to make
adequate investment in the long-range development of the industry,
and the tremendous logistics problem facing the industry, it is
anticipated that the USSR will have to rely on the Free World for a
significant portion of its new supplies of copper, at least through
1960. Such imports would, of course, be cut off with the outbreak
of hostilities. In this event, unless the USSR had been sble to
accumulate, through more sizable imports, a much larger stockpile
than it now has, the country would be in a vulnerable position.

Under the Sixth Five Year Plan the USSR proposes to increase
production of copper by 60 percent, or by sbout 225,000 tons. This
Plan may be compared with the achievements in the course of the
Fifth Five Year Plan, when production increased by 53 percent (the
plan called for 90 percent), or about 131,000 tons. The amount of
capital invested in the entire nonferrous metallurgical industry
under the Sixth Five Year Plan is to be 2.3 times greater than was
invested under the Fifth. §§/ Because of the importance of copper
to the Soviet economy, it is assumed that a considerable share of
this increase will accrue to the copper industry.

If the Sixth Five Year Plan for production of copper is achieved,
production in 1960 will be about 604,000 tons. Under the &ame plan
the USSR intends to increase production of crude steel by about S50 per-
cent, which will bring production in 1960 to about 68 million tons.
On the basis of the copper-to-steel ratioc that is believed to have
prevailed during the latter part of the Fifth Five Year Plan -- that is,
nearly 1 ton of copper consumed for each 100 tons of crude steel con-
sumed -- the demand for copper in 1960 may exceed the domestic pro-
duction by ebout 67,000 tons if all other conditions remain approx-
imately equal. Even if further steps are taken to substitute other
materials for copper and allocations to consumers are controlled more
rigidly than was the case under the Fifth Five Year Plan, continued
dependence on imported supplies and withdrawals from stocks may be
anticipated.
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Figure 2
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Although no direct evidence can be cited to support this con-
tention, indirect evidence exists in the magnitude of the imports
of copper from the Free World. During 1953-55, lmports ranged from
a low of 49,000 tons to a high of 73,000 tons.* In 1956, imports
amounted to nearly 60,000 tons, suggesiing that no significant pro-
gress has been made toward overcoming the deficit between domestic
production and demand. It appears, therefore, that the USSR does
not expect to become self-sufficient in copper by the end of the
Sixth Five Year Plan in 1960. Although investment in the copper
industry probably is much higher than in any previous plan, the
gize of the investment required to expand the domestic production
to the point of self-sufficiency may have been considered too
great. Continued relilance on supplies of copper from the Free
World may, therefore, have been judged to be the more prudent course.

* See Table 3, p. 17, above.
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APPENDIX A

DEPOSITS OF COPPER AND PROCESSING FACILITIES IN THE USSR

Availsble information on the major deposits of copper and pro-
cegsing facilities in the USSR is shown in the tables which follow.
Major deposits of copper in the USSR in 1955 are shown in Table 6.%
Copper smelters in the USSR in 1955 are shown in Teble 7.%¥¥
Electrolytic copper refineries in the USSR in 1955 are shown in

Table 8.%%¥

% Table 6 follows on p. 30.
¥% Tgble 7 follows on p. 33.
%% Table 8 follows on p. 35.

- 29 -

S-E-C-R-B-T

Declassified in Part - Sanitized Copy Approved for Release 2013/08/15 :
CIA-RDP79R01141A000900170002-1



Declassified in Part - Sanitized Copy Approved for Release 2013/08/15 : CIA-RDP79R01141A000200170002-1

S-E-C-R-E-T

Table 6

Major Deposits of Copper in the USSR

1955

Location

Almlyk, Tashrent Oblast,
Uztek 5S8R

Bayzek, Bashitrakaye ASSR,
RSTSR

Blyava, Chkalevekayn
oblast, REFSR

Bomnchekul, Pavlovdarskeya
Oblast, Xazakh SSR

Degtynrim, Sverdlovakays
leat, REFER

+ Tootnotes for Table § follow on p.32.
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Description of_Deposita

Fntire:

Mining end M
e

1955 v/

ed . Dapos!tlon of
(Metric Tona) Ores and

Estimmtad Reserves
{Motric_Tons)

A large porphyry deposit uith a
thickness of core than 260 ma-
ters eod a horizontal ares of

the depoelt o sintlar to that
at Kounrad. g1/

Sulfurcus ores containing both
coppar and rine occur in
Devonian schist. 96/

Ore bodies consist of lentils
of copper pyrite ranging fron
0.5 ta 7 parcent copper. The

strixe, Its evernge thick-
repy vms 60 to &5 meters. 99/

A large porphyTy deposit cam-
tatning copper, gold, and
molybdema. 103/ The average
copper content of the ore 13
about 0.8 percadt.

A arrov depasit approzieately
S icx loug. In the central part
of the deposit, vhlch is about
120 peters vids, the depesit {a
KR o extend to & depth of
130 meters. The Tmin ore nin-
erals mre pyrite, sphslerite,
chaleopyrite, ersenopyrite, ant
covellits, The avernge copper
content of the ore iz about
1.k percent. 106/

Preparations for epen-pit
nining were started tn

i956. 92/ A coocentrating
Flant wBa usder conatruction
1in 1956. g3/

Both open-pit and under-
Bethods are used.

The ore is bensffcisted by

aelective fotation,

years the depoait

This deposit vms ot being
worked in 1955.

A copper amclter vas under
construction in 1956. Sh/

Production 1s enticated at Ores and concentrates pro-
1.5 =llllos to 2 aillion tous dured 1n excess of the

of cre containing about 2 per- capacity of this smelter
cent copper, or 30,000 19

50,000 tons of copper. 1n Reglon VIII.

Assuing the wpelter ot The ore is ahipped to the
vay

For mny
wan worked by
pethods. Open-cut aining
was storted fn 1952, In
1954 tre underground oper-
ations were being cur-
tailed. 100/

Opm-pit mining aod con-
cetrnting nethods will be
sinilar to those at
Ealihash. 10k/

Mining Ln dope underground,
vith three zain levels at
130 eters, 190 mstera,
amd 250 meters. 107/
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Mily prodwction of are in

at t 8t Meduogorsk for
or near capactiy in 1955, the procesalng and smelt-
production of are at Blyava  1ag. 101/

was ebout 850,000 tons of vre
contatning 20,000 to 25,000
tons of copper.

Dovelopoeat of this deposit  Ores will be treted at
vas dolayed because of lack  Boshchekul, and the con-
of tramportation. The com- centrates probably will be
plotion of the railrosd line  shippsd to Balkhash for
betwsen Akmolinak and smelting and refining.
Pavlodar provides sccess to

the arca, Profuction in to

begin quring the course of

the Sixth Five Year Plen

£1656-60).

The ore is shipped to the

1955 was 8,000 téms. 108 nearby concentrator at

Cn en sazul basis, this e, = concen-

rate would amount to pearly 3 Lrates are amelted at

mllicn tons of ore or 40,000 Revda, and pyrite concen-

10 45,000 tons of copper. tratos aro shipped to wul-
furic scid plants.

are ahipped to other plants

This deposit has been nown
for m long time. In 193k,
reserves wore estimated at
2,213,000 tans of copper. 95/

In 153k, reserves vere esti-
of

of ore. 97/ It 1s balieved
that additional reserves nave
been developed since then.

In 1934 reserves vere ewti-
mated at about £50,000 tons

1ion toms of ore. 102/

In 1935 the reserves were
estimated at 2,5h6,000 tons
of copper. 105/

in 1955 a grologleal dela-
gation from the Free Worla
reported that the reserves
of ore were clalmed to be
sbout 60 millicn toos. 109/
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Table 6

Major Deposits of Copper in the USSR

1955
(Continued)

Location

PR -.-.1.0- S

Duvesraxgun, Faragasdin-
skaya Oblast, fazakh SN

Fadtharan, Arxyasskays SSA
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The ore aversgés wbout 1.8
percent copper. 111

Thie porpiyry deposit, alao
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pyTite, pyrite, And molybda-

coatent is 0. 6 p-mmr..
The aines are st an atevition
of 2,200 seters. LT/

‘This drposit conetats of T ome
hodies concentrated 1D & TAF-
rov schist porth-south bel
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1n mcme of the bodies. 122/
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- Copper occurs a4
lmmllr Hodies in sehist.
Scme of ‘e ore bodies in the
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Diapbeition of
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Tar day, 118/ or 30,000 to
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the lergest fa the wres. 123/

Underground mathods bave been The Capetity of the coneens
Sped eminaivaly. The Sixth  tratar s 3,000 tew of ore
Fivw Tear Flan cails for ex- per day. L9/ 0o a3 emeal
tenatve use of open-pit barts, ini3vould sacunt to
mthodts. 18/ 1,095,000 wms of ore con-

tainiag ebout 6,500 tone of
copper.
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production 1s sstimted at
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wed, with selective swelter at Klrovgred, which
flotation being used to processes Local cres,
produce copper &v rioc 1a eotimted at adout 30,000
coacentratas. 197/ o,
mioe is & lerge open- Receat of Un

. photographa
concentrator shov 20 to 2
lares ball mills. it 12 es-

mecnizery. The ore is tisated Lut this equipmest
treated by fine gricding el Codld procens 30,000
flotation. L30f 35,000 tons of ore daily.

Profuction La cottmeced,
therefint, 8% 120,000 %0 .
140,000 tons ©f COPRAr per
year.
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The are 13

shipped to thw concantra-
we &t ™ X
grede ore 1 Shigred o 8

coacentrates are delieved
0 be smalted and refined
at Palvhash.

Ore {s Gelivered to & céo-

Qre 1s concentrated mnt the
copper ore is semited at
Kirevgred. lloc coocen~
trates provebly are ahipoed
to Chelysbinek, exd the
pyrites probably are
whipped o sulfiric meid
planta.

Ore 1n shipped to BalXEash
for both candratrating end
r'flnlng. 13y
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Table 6

T

Major Deposits of Copper in the USSR

1955

(Continued)

Location

Krasnoural'sk, Sverdlov-
gkaya Oblast, RSFSR

Shamlug, Armyanskaya SSR

Zangezur, Armyanskaya SSR

Econemic

Regton 8/ Des¢ription of Deposits

VIIT

The principal ore bodies in
this depoeit occur in a miner-
alized schist zone, which can
be considered a contiruation
of that in the Karabash dis-
t{rict. The two most important
mines are in copper-bearing
pyrite that occurs in the form
of lenses. 'The copper c¢ontent
of the ore averages sbout 2.2
percent. 133/

Copper ore with an average
wvetal’ content of about

3.7 percent occurs in irreg-
ular masses in s rock for-
mation. Formerly there
were several mines operating
in this district, but they
have been abandoned because
of the exhaustion of ore
resources. 136/

Copper occurs in irregular
veins in andesite, some of
which are polymetallic. The
copper ore, chiefly chalco-
pyrite, averages 4 percent

copper. 140/

Mining and Beneficlating
Methods

The ore is mined by under-
ground methods and is
treated in a fine-grinding,
selective flotation plant
wvhere a copper concentrate
and a pyrite concentrate are
produced.

Underground mining methods
are used. The first concen-
trating plant in the dis-
trict 1s £0 be built at this
mine under the Sixth Five
Year Plan. 137/

The ore 18 mined by under-
ground methods and 1s con-
centrated by fine grinding
and flotatien at the
Zangezur plant.

Estimated Production, 1955 b/

Metric Tons

The capacity of the smelter
at Krasnoural'sk is not less
than 20,000 tons per year,
but may be twice as large.
Production fa, therefere,
probebly at least 20,000 tons
of copper annually. 134/

Production exceeds that of
1950 by approximately 30 per-
cent, 138/ mmounting to
about 80,000 tons of ore
<ontaining 3,000 tons of
copper.

This i{s & small operation,
Pprobably not exceeding 1,000
tons of ore per day, or
14,500 tons of caopper per
year.

Dlsposition of
Ores and Concentrates

50X1

Estimated Reserves
(Metric fTons)

The ores are concentrated
and the copper coneentrates
are smelted at Krasnour-
al’sk. The pyrite concen-
trates are shipped to sul-
furie scid plants.

Ore probebly is shipped to
Zangezur for concentrating
and then on to Alaverdi
for smelting and refining.

Concentrates are shipped to
the smelter at Alaverdt.

In 1934, reserves were esti-
mated at only 313,600 tons of
copper in 1h.3 militon tons
of ore. 135/

Although large ore bodies are
reported to have been dis-
covered, 139/ reservee pro-
bably are small compared to
those of Reglon Xa.

In 1935, reserves were esti-
mated at 183,000 tons of

copper. 141/

b. The total preduction in 1 was 324,000 to 50,000 tons . =
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Table T

Copper Smelters in the USSR

1955
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46 10,000 toos per year capacity vas estimated st
25,000 tons.
Palihash, Karamrdinskays TIa T™His 18 & sodern gamlier with 3 re-  Copptt concemtrates provided Blister copper s To- Caphcity mmt be adequate 140,000
Oblast, Xarakh SR verberatory furmaces med 3 coo- Ty the lofhl concestrator fined at the local oot caly to handle local
verters, the largest noALErTOus in- elestrolytic re- eodeentrates of 120,000 to
stallation in the UMSX. finery. 140,000 tos anmlly but
Sixth Pive Year Plan, (1956-60) & also to wmelt Kinglr ton-
nev reverberatory furnace 18 %0 be centrates sade from
cooatructed, and 1t s planned to Denerrmzgen ares vhich mmy
antoaize the coatrel and checking of amcunt o 35,000 tons anou-
all furnaces. Such lpToTwmnis are ally. Therefore, capacity
1o stault in an toerease of th estimated at 165,000 toos
31.8 pereent in protuction of tone arouAlly.
blister cagper ¥ 1960. u;/
Baysak, Beahrirskars YIII  This ts & smll rmolter treating com- LocAl coocentrates Mister copper 5,000 1887 5,000
ASSR, RSTER centrates made locally. In view of shipped to Pystem acd
fairly large reserves, axpassion of tym’ for refining
the smelter can be antiolpated. by electrolysis.
Clubokuye, Yoetochoo— Ta Also Encvn as the Irtysh plamt, this Concentrates fram locslly Blister copper 1s 18,000 15,000
Xarskhatansknys Cblast, ameltor vas built by ma Englieh com-  mined coppet and coppar- shipped to Balkhash
¥azakh SER pany in the early 1520's. The lesd-zinc ores for refining.
smolter was reooveted in 1938 and
ves scheduled for expansicn upder
the Third nw Yoar Flan
(19:9-&2) s/
Yarsbash, Chelyabinakays Y11 This pl.uv. hat 3 blagt furnaces, 1 local conceniratas ul-ur copper 1s Probably not more than 10,000 to 20,000
last, ESPSH ratary furrace, spd b con- to the elec- 25,000 tons
'er‘.:rI 1o 1548, 1A/ mmm Tefioery ot
Kyastyz- 3N/
Karseliay, MMWA X Conatruction of this plant was Bigh-grade Dibetksigan ares Blister copper ia %5 ,000 21,000
Oblast, Fatsih SSR swrted ia 151). By 1939, cxpactty shipped o
vas at least 8,000 tone. Cspacity for refining,
vas 10 remch 16,000 to 25,000 tome
by 1950. 1
Rirorgred, Sverdlovaxaym vIIr nu plant 1 equxyp—i with rea Local concentrated Blister copper is 30,000 23,000
Qblast, RSFSR s and coo- ahipped 1o Pyshma for
wrtere. Kt unz part of the refinicg by alectroly-
fuel used 15 the ganlter conslated s1m.
of hard coal sad peat. LM
¥ Tootnotes for Tedle T follow.on p. 3W. 33
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Table 7

Copper Smelters in the USSR

1955
(Continued)
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RSFSR

RSFSR

stirated Capacity, 1955 b/
Metric Tone

40,000 121/

23,000
Expansion is reported to
be under vay. 155/

7,000 155/

55,000 to 60,000 159/

7,000

50,000 163/

Estimated” Production
of Blister Copper, 1955 of
(Metric Tons

3h,000

21,000

7,000

50,000

6,000

40,000 to 50,000

Bcononic
Location | Region ﬂ[ Description of Plant Sturce of Raw Material Disposition of Product
Krasnoural 'sk, Sverdiovakays VIIT This plant iz believed o be equippsd Concentrates frof the plant and Blister copper is
Qblast, REFSR vith reverberatory furnaces and con- probably some from Baymak shipped to Pyshma for
verters. 150/ refining by electro-
is.
Mednogorsk, Chkalovskays VIII At this sit¢ {5 a concentrating plant Concentrates produced locally Blister copper is
Oblast, RSFSR vith 2 sections, e smelter vith 2 vith ores from Blyave shipped to the elec.
blast furnaces and 2 converters, a trolytic refinery at
copper sulfide plant for smelting Kyshtym.
suifurous copper cre, and a sulfuric
scid plant. 152/
Morchegorsk, Murmanslays
Cblast, RSFSR Ia This is primarily a nickel smelter fickel-copper concentrates and Copper in the nickel-
where a nickel-copper matte is pro- high-grade ores, also nickel- copper matie is re-
duced by electric furnaces. 154/ copper matte from the smelter covered locally by
at Pechenga. elactrolysis.
Moscow, Moskovakaya Oblast, TII A copper spelter hmo been cperating Copper scrap collected from all Blister copper is re-
RSFSR at this site at least since 1513. parts of the USSR }j_']_/ Tined by e&lsctrol-
The plant was dismantled and moved yoia. 158,
to Kyshtym {n October 1541 and was
‘back in operation protably bdefore
the end of 1955. 156/
Toril'sk, Taymyrskly b Construction begen in April 1948 and Concentrates from local cres Blister copper 18 Te-
Natelonal'nry Okrug, ihe plant was in cperation by contaloing nickel, platinum, fined locally by
mid-1949. Equipment consists of 2 and copper 161/ electrolysis,
reverberatory furnaces, horizontal
converters, and 2 anode
furnaces. 160/
Revda, Sverdlovskaya Cblast, VIII Thie plant was completed in 1948 Copper mines at Degtysrka Blister copper is
and 15 connected by rall with the and Baymak shipped ta Pyshma
copper mines at Degtyarka. Bquip- for refining by
ment consista of coarse and fine electrolysia.
¢rushing plects, s selective flo-
tation plant, 2 converters, and 2
large reverberatory furcaces. 162/
|

| —
B. The %otal capacity in 1955 vas 577,000 o 401,000

ToRa .

e, The total production im 1955 was 354,000 to 41k,000 toms.
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Table 8

Electrolytic Copper Refineries in the USSR
1955

onomie Source of Batimated Capacity, 1955 b/ Estizated Production, 1955 cf
Locatlan egton A/ % Description Blister Copper {Matric Tons} Matric Tons
Alaverdl, Arxyanskaya SSR v This plant vas copstructed in 1944-h5. Local smelters Inasmuch aa this is the only 20,000 50X1
In 1955 the production of reflned eslectrolytic refinery in
copper was reported to have increased Ragion V, its capecity must
32 percent over that of 1§50. 164/ be roughly equivalent to

the capacity of the smelt-
er, or 25,000 tons anmally.

Balkhash, Karagandinskays Xa Until 1952, when the first section of The sxelters Inasquch as this 1 the only 166,000
Oblest, Kazakh SSR its slectrolytic unit was completed, at Balkhash, electrolytic refinery in

this refipery either fire-refined its Glubokoye, Region X and Region X pro-

blister copper or shipped 1t to Re- and Karsak- duced 166,000 wons of re-

glon VIII for electrolytic refining. pay fined copper in 1955, 1t is

A second section vaz scheduled for estimmted that the capacity

operstion in 195%. 165/ of the refinery Dust be

about 175,000 tons ennually
to produce this amount of
refined copper.

Kyshtym, Chelysbinskaya VIII The plant iz equipped with ancde and The saeliers Apyroximately 50,000 tons 35,000 to 45,000
Oblast, RSFSA cathode furnaces, casting wheels, and At Karsbash, anpually 161[
slectrolytic cells. Two of the ancde  Baymak, and
and tvo of the cathode furnaces use Mednogorsk
fuel oil for smelting. 166/
Monchegursk, Muranskays Ia Produces copper a3 a byproduct by Nickel-copper 8,000 162/ 7,000
Cblast, RSPSR electrolysis. Plant wvas badly da=- matte froa the
aged during World war II. 168/ the sDelter at
Monchegorsk
Moscow, MoskovaXays Vil Ho details are availadle. The second- 55,000 50,000
bleat, RSPSR ary copper
smtlter at
Hoseow
Fortl sk, Taymyrshiy X1 The refinery has 6 cells. The av- The local 7,000 6,000
Hateional'sny Okrug, FSFSR erage veight of the anodes is 270 szelter
rilogracs. 170/

T Footnotes for Teble 8 rollov on p. 36.

S-E-C-R-E-T

Declassified in Part - Sanitized Copy Approved for Release 2013/08/15 : CIA-RDP79R01141A000900170002-1




Declassified in Part - Sanitized Copy Approved for Release 2013/08/15 : CIA-RDP79R01141A000900170002-1

S-E-C-R-E-T
Table 8
Electrolytic Copper Refineries in the USSR
1955
(Continued)
Economic Scurce of Estimated Capacity, 1955 b Estimated Producti 1 50X1
Location Region a/ Description Blister Copper (Metric 'Don;-) Y/ (Metric Tog:,) 9 ¢/
Pyshma, Sverdlovskaya VIII Construction began in 1929 or 193¢ The smelters 110,000 to 150,000 172/ 85,000 to 100,000
Oblaest, RSFSR along a US design. The five re- at Baymak, )
verberatory furnaces are oil Kirovgrad,
fired. 171/ For many years the Krasnoural 'sk,
largest electrolytic refinery in the and Revda
USSR, this refinery was surpassed in
size by the one at Balkhash in 195k.
.
b. The total estimated capacity in 1955 was 430,000 to 470,000 tons. 50X1

¢- The total estimated production in 1955 was 377,300 tons.

..36_
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APPENDIX B

METHODOLOGY

‘ 1. Estimates of Production, 1941-Uh.
a. 1941.

During the first 7 months of 194k, production of copper
in Region Xa was 69.4 percent above that of the corresponding period
of 1940, 26.3 percent above the level of 1941, and 18 percent ebove
the level of 1943. 173/ On the basis of this statement an index of
production of coppe'f‘_i-n Reglon Xa was derived, as follows (19&0:100):

Year Index

1940 100

1941 134.0
1943  143.6
194k 169.k4

Tnis index applies only to the first 7 months of each year. New
capacity was being installed at the Balkhash plant in 1940 which re-
sulted in a concentration of an unusually large proportion of pro-
duction during the latter months. It is probable, therefore, that the
monthly production during the last 5 months of 1940 approximated that
during 1941: that is, an increase of 34 percent. The average monthly
production in 1940 was, therefore, as follows:

X = average monthly rate in each of the first 7 months

4 X = average monthly rate in each of the last 5 months
+ 5(1.3W)X = 35,490

+ 6.7X = 35,490

= 2,590, average during the first T months

2,590 x 1.34 = 3,471, average during the last 5 months

1.
TX
™
X

Production in Region Xa in 194l is estimated, therefore, at 3 LU71 x 12,
or 41,652 tons, which was 22.3 percent of the total production of
copper in the USSR in that year. 174/ The total production of copper
in 1941 was, therefore, sbout 186,500 tons.

- 3T -
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b. 1942,

Production of copper in 1942 was estimated at 164,000
tons by interpolating between 1941 and 1943,

c. 1943,

Production of about 44,600 tons of copper in Region Xa
vas estimated by increasing the average monthly production during the
first 7 months of 1940 (2,590 tons) by the factor 1.436 and multi-
Plying this product by 12. The total production of copper in the USSR
in 1943 is estimated at 141,200 tons, inasmuch as production In
Region Xa accounted for 31.6 percent of the total. 175/

d. 194k,

Production of 52,600 tons of copper in Reglion Xa was esti-
mated by increasing the average monthly productlon during the first
7 months of 1940 (2,590 tons) by the factor 1.694% and miltiplying this
product by 12. The total production in the USSR, 147,400 tons, was
derived from the statement that Region Xa produced 35.7 percent of the
total production of copper in the USSR in 194k. 176/

2. Estimates of Demand.

Production of crude steel¥* and consumption of refined copper in
the US, 1930-55, are shown in Table 9.%% These two series of dats were
correlated, and a coefficient of correlation of 0.91 was found to exist
between the two variables. A significantly higher coefficient of
correlation exists if two groups of years are eliminated from the series.
These are the war years, 1941-46, and the last 5 years, 1951-55. 1In
1941-46 the steel-to-copper ratio.decreased because of the large quan-
tities of copper used in production of ammunition. In 1951-55 the
steel-to-copper ratic increased because aluminum has captured part of
the market traditionally served by copper. If these two groups of
years are eliminated, a coefficient of correlation of 0.98 exists be-
tween consumption of copper and production of crude steel.

* Production of crude steel is virtually equivalent to consumption

! of crude steel, inasmuch as crude steel in unfabricated forms normally
1s not exported or imported in significant quantities.
*%¥ Table 9 follows on p. 39.
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Table 9

Production of Crude Steel
and Consumption of Refined Copper in the US af

1930-55
i Consumption Production Consumption
ofPégg;Ztgzrelel of Rz??.neg. Copper of Crude Steel of Refined Copper

Year (Million Short Tons) (Thousand Short Tons ) Year (Million Short Tons) (Thousand Short Tons)
1930 45.6 632.5 l 1943 88.8 1,502.0

12%1 ag.l 451.0 194k 89.6 1,504.0
1932 15.3 259.6 ] 1945 79.7 1,415.0

1933 26.0 339.4 4 10k6 66.6 1,391.0

1934 29.2 322.6 Hoo19kT 8k.9 1,206.0

1935 38.2 b1k | 1948 88.6 1,214.0

1936 53.5 656.1 1 19kg 8.0 1,072.0

1937 56.6 694.9 i 1950 9.8 1,447.0

1938 31.8 Lo7.0 1 1951 105.2 1,30k.0
1939 52.8 71k.9 | 1952 93.2 1,360.0
1940 67.0 1,008.8 1 1953 111.6 1,435.0

1941 82.8 1,641.6 il 1954 88.3 1,235.0
1942 86.0 1,608.0 it 1955 117.0 1,k12.0

a. 177/
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High positive correlations between production of ecrude
steel and consumption of copper were found to exist also in
other industrialized countries. For example, the coefficient of
correlation between production of crude steel and consumption of
copper in the years 1934-38 and 1946-55 was 0.88 in the UK and
0.94% in Canada. In Japan the coefficient of correlation between
production of steel and consumption of copper in 1947-55, the only
years for which data were readily available, was 0.93. On the
| basis of these relationships, it is concluded that in a large
industrial nation such as the USSR, production of crude steel can
be used as the basis for estimating the demand for copper.

Reliable Soviet data on production of crude steel are

available, although there 1s less confidence in the figures for
| the war years, 1941-45. On the whole, however, data on production
of crude steel in the USSR are considered among the most valid
available on any phase of Soviet industry. Data on consumption of
copper In the USSR, however, are not available for any recent
year. Data on production and importation of copper in 1929-33
have been released by the USSR. Exports of copper in these years
were negligible.

In order to use production of crude steel as a basis for
estimating the demand for copper, it is necessary to start from a
base period during which the absolute demand for copper is knowm.

As a first approximation, in the asbsence of any primary data, de-

mand in such a period may be taken to equal production plus imports
less exports. This equation would be correct, in principle, however,
only 1if copper were freely available to the consuming sectors of

the economy from domestic production and from imports, if there

were no shortage of exchange with which to buy imports of copper on
the world market, and if stocks of copper did not change significantly
during the period. Available information indicates that the first

two conditions were reasonably well satisfied during the period
1929-33, but primary data on changes in the levels of stocks of copper
in the USSR are not available for this or any other period. To
minimize the effect of changes in the levels of stocks of copper, an
initial relationship is estaeblished between the average annual pro-
duction of steel and the annual average algebraic sum of the amounts
of copper produced, imported, and exported, which are known for these
years. The demand for copper in succeeding years then is estimated

on the basls of production of steel.
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An examination of the US data on production of crude steel
and consumption of copper¥ reveals that consumption of copper per
ton of crude steel produced increased by about 35 percent during
World War II. This increase is due principally to production of
ammunition; about 350 pounds of copper are required for each ton of
ammunition produced. llé/ Inasmuch as the USSR also was engaged in
a heavy program of production of ammunition during this period, the
estimate of consumption of copper derived from production of steel
was increased by 35 percent for the years 1941-45. The US data
also indicate that in 1951-55, consumption of c¢opper did not
keep pace with production of steel because of competition from
aluminum. In the US, consumption of copper increased only gk per-
cent as fast as production of steel. On the assumption that the
USSR would lag 2 years behind the US in technological development,
the estimates of consumption of copper in the USSR derived from
production of crude steel were corrected by this factor for the

years 1953-55.

There are no religble data avallable indicating the
distribution of copper among the consumers in the USSR for any
year since 1933. In that year the percentage of the total
consumption of copper by various industries was as follows 179/:

Consuming Industry Percent
Nonferrous metalworking 34.1
Electrical engineering 2,0
, Chemical industry 2.2
Ferrous metallurgical and
other heavy industry 9.8
Machine building 7.7
Light industry 1.3
Other 2.9
Total 100.0

! In view of the many applications of copper, its use pattern is

| especially complex. The tabulation given above indicates that copper

‘ was used in nearly every phase of the economy as long ago as 1933.

’ Furthermore, its use pattern changes constantly as new metals,
alloys, and uses are discovered and as prices of copper, alloying
materials, and competitive metals fluctuate.

¥ See Table 9, p. 39, above. -
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The most detailed and recent estimate of the use pattern of
copper in the US was prepared for the President’'s Materials Policy
Commission and covered the year 1950. The use pattern in the US in
1950 is shown by the following percentages 180/:

Use Percent

Electrical equipment 24
Telephone and telegraph

Light and power

Radio and television

Other rod and wire

Automobiles {radiators)

Building (plumbing, flashing, and
leaders only)

Railroads

Refrigerators

Ships (propellers and the like)

Air conditioning

Clocks and watches

Copper-bearing steel

Heating radiators (convectors)

Ammnition

Qther

P
n o F -l

’_.l

Q ~N o HFEFMMNOMDO-

Total

=
(@]

These data indicate that in the US about 53 percent of the copper
consumed in 1950 was used in Production of "electrical ma-

chinery" -- electrical equipment, telephone and telegraph, light and
power, radio and television, and other rod and wire. Assuming that
the 240,000 tons of copper consumed in the USSR in 1955 for electri-
cal machinery also made up 53 percent of the total consumption of
copper, the total consumption of copper in the USSR can be calculated
at about 452,800 tons for 1955, which compares very favorably with
the 447,100 tons previously estimated,* using an entirely different
methodology.

* See Table 4, p. 19, above.
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